The intensity of the granulomatous reaction evoked in lungs of mice by trehalose-6,6'-dimycolate administered intravenously in oil-water emulsion depended on the size distribution of the oil droplets. Emulsions containing the greatest number of the largest oil droplets were the most granulomagenic.
The intensity of the granulomatous reaction evoked in lungs of mice by trehalose-6,6'-dimycolate administered intravenously in oil-water emulsion depended on the size distribution of the oil droplets. Emulsions containing the greatest number of the largest oil droplets were the most granulomagenic.
Trehalose-6,6'-dimycolate (TDM), a glycolipid extracted from mycobacteria, induced a granulomatous reaction in the lungs of mice after intravenous (i.v.) injection (1, 4, 8). The cellular composition of the granulomas induced by TDM was indistinguishable from that caused by living BCG cells. In both, the granulomas were composed of epithelioid cells, macrophages, and lymphocytes (4).
Studies with a syngeneic, transplantable guinea pig hepatoma suggested a relationship between the granulomatous response and the antitumor activity elicited by intralesional injection of living BCG (11, 12) . Development of lung tumors by urethan was suppressed in mice with lung granulomas induced by emulsified TDM or by BCG (6). The study reported here was undertaken to facilitate future investigations of the possibility that the antitumor activity of mycobacterial vaccines requires granulomas formation.
Mineral oil-water emulsions of TDM (P3 from Mycobacterium tuberculosis, Aoyoma B strain, obtained from Hamilton Biochemical Research Laboratory, Hamilton, Mont.; National Institutes of Health contract no. 263-76-C-0531CC) were prepared by ultrasonic treatment or by grinding with a tissue grinder. The final concentrations of TDM, oil, and Tween 80 in these emulsions were 2 ,ug/ml, 1%, and 0.2%, respectively. Preliminary experiments showed that emulsions of this composition were suitable for studies of the granulomatous response in lungs of mice. The ground and ultrasonic emulsions were each divided into two portions. One portion of each emulsion was injected i.v. into male NIH Swiss mice (in a group of six animals). The second portions were re-emulsified (for another 2 min) by the other method before testing for granulomagenic activity. Emulsions were injected i.v. in 0.2-mi volumes. Mice were killed 4 days after TDM administration (preliminary study showed that at that time maximal numbers of granulomas were found), and their lungs were fixed in Bouin fluid and stained with hemotoxylin and eosin. The number of granulomas per 100-mm2 areas of lung sections was determined for each mouse. The results of this experiment showed that a strong cellular reaction was induced by the emulsion that was prepared by grinding ( Fig. 1 ). An emulsion produced by grinding and then treated ultrasonically contained smaller-sized oil droplets than the ground emulsion and produced only moderate reaction. Neither the size distribution of oil droplets nor the granulomagenic activity of an emulsion that was prepared initially by ultrasonic treatment was significantly altered by grinding. About 30% of the oil droplets in the emulsion produced by grinding alone were larger than 1 ,umin diameter; some were as large as 40,m. Only about 1% of the oil droplets in ultrasonically prepared (or re-emulsified) emulsions was larger than 1 ,um, and none was larger than 11 t,m.
Results of the present study indicate that size distribution of the oil droplets in an emulsion was an important factor determining the intensity of the granulomatous response in mouse lungs. Studies of the granulomatous response induced by ultrasonically prepared TDM emulsion showed that the size of the oil droplets and the intensity of the granulomatous reaction were affected by two other factors (see Fig. 2 
